We compute the mid-rapidity densities of pions, kaons, baryons and an- interaction. The net baryon yield is computed in the same framework taking into account the mechanism of baryon stopping, associated with baryon junction transfer in rapidity [5] [6] [7] [8] [9] . We use its implementation in [3] , which describes the SPS data.
The enhancement of the ratio of yields of strange baryons and antibaryons per participant nucleon, observed at CERN-SPS, [1] [2] , is one of the main results of the Heavy Ion CERN program. A description of these data has been given in [3] in the framework of the Dual Parton Model DPM [4] , supplemented with final state interaction. The net baryon yield is computed in the same framework taking into account the mechanism of baryon stopping, associated with baryon junction transfer in rapidity [5] [6] [7] [8] [9] . We use its implementation in [3] , which describes the SPS data.
In the absence of nuclear shadowing, the rapidity density of a given type of hadron h produced in AA collisions at fixed impact parameter, is given by [4] [10] 
Here
is the average number of binary collisions and
is the average number of participant pairs at fixed impact parameter b. P and T denote projectile and target nuclei. k is the average number of inelastic collisions in pp and µ(b) = kν(b) with ν(b) = n(b)/n A (b) is the average total number of collisions suffered by each nucleon. At √ s = 130 GeV we have k = 2 [10] .
The N h,µ(b) (y) in eq. (1) are the rapidity distributions of hadron h in each individual string. In DPM they are given by convolutions of momentum distribution and fragmentation functions 2 . The first term in (1) is the rapidity distribution in one NN collision of AA, resulting from the superposition of 2k strings, multiplied by the average number of participant pairs. Since in DPM there are two strings 2 For pions, we use the same fragmentation functions given in [10] . For simplicity, the same form is used for kaons. For pp pair production we take [11] xD
For the other baryon species an extra α ρ (0) − α φ (0) = 1/2 is added per inelastic collision, the second term, consisting of strings stretched between sea quarks and antiquarks, makes up for the total average number of strings 2k n(b).
It was shown in [10] that eq. (1), supplemented with shadowing corrections, leads to values of charged multiplicities at mid-rapidities as a function of centrality in agreement with data, both at SPS and RHIC. Here we use the same shadowing corrections as in ref.
[10] -leading to the lower edge of the shaded area in Fig. 4 of [10] .
Net Baryon Production. Let us now consider the net baryon production ∆B = B − B. In the standard version of DPM [4] (or QGSM [12] ) the leading baryon results from the fragmentation of a valence diquark. This component will be called diquark preserving (DP). The stopping observed in P b P b collisions at SPS has led to the introduction of a new mechanism based on the transfer in rapidity of the baryon junction [5] [6] [7] [8] [9] . Here we follow the formalism in [3] which describes the SPS data. In an AA collision, this component, called diquark-breaking (DB), gives the following rapidity distribution of the two net baryons in a single NN collision of AA
where Z ± = exp(±y − y max ) and
is determined from the normalization to two at each b.
The net baryon rapidity distribution in AA collisions is then given by
The physical content of eq. (5) is as follows. Each nucleon interacts in average with ν(b) nucleons of the other nucleus. It has been argued in [3] that in only one of these collisions the string junction, carrying the baryon number, follows a valence diquark, which fragments according to the DP mechanism. In the ν(b) − 1 others, the string junction is freed from the valence diquark and net baryon production takes place according to the DB mechanism, eq. (4). In order to conserve baryon number, we have to divide by ν(b) and multiply by the number of participating nucleons. We obtain in this way eq. (5) 3 . This equation gives the total net baryon density 4 .
In order to get the relative densities of each baryon and antibaryon species we use simple quark counting rules [3] . Denoting the strangeness suppression factor by S/L (with 2L + S = 1), baryons produced out of three sea quarks (which is the case for pair production) are given the relative weights
for p, n, Λ + Σ, Ξ 0 , Ξ − and Ω, respectively. The various coefficients of I 3 are obtained from the power expansion of (2L + S) 3 . In order to take into account the For net baryon production two possibilities have been considered. The first one is that the behaviour in Z 1/2 , eq. (4), is associated to the transfer of the string junction without valence quarks [5, 7, 9] . In this case the net baryon is made out of three sea quarks and the relevant weights are given by I 3 . In the second one, eq.
(4) is a pre-asymptotic term associated to the transfer of the baryon junction plus one valence quark [6] . In this case the relevant weights are given by I 2 , i.e. from the various terms in the expansion of (2L + S) 2 . This second possibility is favored by the data 5 . Since the normalization of the total net baryon yield is determined 3 In the numerical calculations we neglect the first term of (5) since the DP component gives a very small contribution at y * ∼ 0 and RHIC energies -about 5% of the DB one for the most central bin where its effect is maximal. 4 In order to conserve strangeness locally, we have added an extra 1/2K + and 1/2K 0 to each produced net Λ (plus Σ's), an extra K + and K 0 to each net Ξ and an extra 3/2K + and 3/2K 0 to each net Ω. 5 Note, however, that a non-zero value of net omegas has been observed in hA collisions [13] .
This requires a non-vanishing contribution proportional to I 3 . However, its effect in AA collisions is presumably small since, in this case, the net omegas are almost entirely due to final state from baryon number conservation, there is no extra free normalization constant.
Moreover, the total net baryon yield is not affected by final state interaction.
Final State Interactions. The hadronic densities obtained above will be used as initial conditions in the gain and loss differential equations which govern final state interactions. In the conventional derivation [14] of these equations, one uses cylindrical space-time variables and assumes boost invariance. Furthermore, one assumes that the dilution in time of the densities is only due to longitudinal motion, which leads to a τ −1 dependence on the longitudinal proper time τ . These equations
can be written as [14] [3]
The first term in the r.h.s. of (6) describes the production (gain) of particles of type i resulting from the interaction of particles k and ℓ. The second term describes the loss of particles of type i due to its interaction with particles of type k. In eq.
(6) ρ i = dN i /dyd 2 s(y, b) are the particles yields per unit rapidity and per unit of transverse area, at fixed impact parameter. They can be obtained from the rapidity densities (1), (5) using the geometry, i.e. the s-dependence of n A and n, eqs. (2), (3).
The procedure is explained in detail in [15] . σ kℓ are the corresponding cross-sections averaged over the momentum distribution of the colliding particles.
Equations (6) have to be integrated from initial time τ 0 to freeze-out time τ f .
They are invariant under the change τ → cτ and, thus, the result depends only on the ratio τ f /τ 0 . We use the inverse proportionality between proper time and densities and put τ f /τ 0 = (dN/dyd 2 s(y, b))/ρ f . Here the numerator is given by the DPM particles densities. We take
corresponds to the charged density per unit rapidity in a pp collision at √ s = 130 GeV. This density is about 70 % larger [10] than at SPS energies. Since the corresponding increase in the AA density is comparable, the average duration time of the interaction will be approximately the same at CERN SPS and RHIC -about 5 to 7 fm.
interactions.
Next, we specify the channels that have been taken into account in our calculations. They are
We have also taken into account the strangeness exchange reactions
as well as the channels corresponding to (7) and (8) for antiparticles 6 . We have taken σ ik = σ = 0.2 mb, i.e. a single value for all reactions in (7) and (8) -the same value used in ref. [3] to describe the CERN SPS data. The final state interactions (7), (8) lead to a gain of strange particle yields. The reason for this is the following. In the first direct reaction (7) we have ρ π > ρ K ,
The same is true for all direct reaction (7) . In view of that, the effect of the inverse reactions (7) is small. On the contrary, in all reactions In conclusion, we would like to emphasize the fact that in DPM (before final state interaction) the rapidity density of charged particle per participant increases with centrality. This increase is larger for low centralities [10] . This has an im- 
